Effect of ageing on extracellular ascorbate concentration in rat brain.
In vivo voltammetry at electrochemically pretreated carbon fibre electrodes was used to investigate the effect of ageing on extracellular ascorbate (AA) concentration in the rat brain. Recordings from the nucleus accumbens in 3-, 6- and 18-month-old Sprague-Dawley rats revealed an age-related decrease in basal extracellular AA concentration. The mean AA current measured in 18-month-old rats was less than 10% of the current measured in 3-month-old rats. Systemic administration of ethanol (1.0 g/kg, i.p.) caused an increase in the AA signal measured in this area in all 3 age groups tested. However, the effect on AA was significantly less pronounced in 18-month-old rats. Further analysis of the AA signal revealed a gradual increase in AA release during terminal anoxia. Also in this case the effect on AA was significantly less pronounced in 18-month-old rats. This difference was also observed in the caudate putamen, another dopamine (DA) rich area in the brain. No significant difference in AA release was observed in the frontal cortex where the DA concentration is low. The increase in AA was followed by a pronounced increase in extracellular DA in the nucleus accumbens and caudate putamen. This release of DA was accompanied by a prompt reversal of the AA signal possibly explained by a DA-dependent autoxidation of AA. These results suggest a role for brain AA in the process of ageing.